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Answer question ONE and any other TWO Questions.
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QUESTION ONE (30 MARKS)

(@) (i) Given a =3i +2j +4kand b=-2i+4]- k, determine ax b (3 mks)
(i) Determinethevalueof | for whichthevectors a=4l i+ 1 j- k and
b =1i+2]j+2k areorthogonal. (3 mks)

(b) (i) Find alinear transformation T for A 2 into the plane
10
W= }gy+:2x—y+3220
1&25
(6 mks)

(if) What is meant by T being linear? (2 mks)

(c) Write reduced row echelon form of the system of equations below and hence determine the
solution of the system. (4 mks)

X+y—-z=7
4x—-y—-52=4
2Xx+2y-3z=0

d LeaW= {wl,wz,- -, W, }beanon empty subset of the vector space A ".

Explain clearly what is meant by
(i)  Wisasubspaceof A" (2 mks)
(i) Wisabasisfor A" (2 mks)

e) (i) Derivetheformulafor the area of a parallelogram whose adjacent sides are
lul and v (4 mks)

(ii) If uand v arenon zerovectorsin A". Showthat |u + |V £ |u + V
(4 mks)
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QUESTION TWO (20 MK S)

(@) Giventhat V and W are two vector subspaces of a vector space U over afield F
(i) Provethat V I W isa vector subspace of U (4 mks)

(i) vaz{ x,Y,2): x+y—32=0} and W = {(x,y,z): 2x+y+z:%>

determine the subspace V I W and find a vector S which spans this subspace.

(4 mks)
(b) Let W be the subspace of A “spanned by the set U =
1,2,1,1,(0,1,-1,1),(1,0, 2,3),(1,-1, 2, 6)}
(i) Determine whether U isalinearly independent set of not. (4 mks)
(if) Find asubject of U that forms a basisfor W. (2 mks)
(iif) Statethe dimension of W. (2 mks)
g 4 -1 1
. . % -1 3 1
(b) Find abasisfor the nullspaceof A= € u (4 mks)

u

A~

& -3 11 20
€
e u

QUESTION THREE (20 MARKYS)

(@ If T: V® W isalinear transformation of avectors space V into a vector space W,

show that therange T < y I W:y=T(x) for somexl V (- isasubspace of W
(6 mks)

(b) A linear mapping T: R*® R® is defined by
T(xy.2]) = [2x+323y+2z,2x +5Y]

(i) Find amatrix Mt that represents T with respect to the standard ordered basis for A °

(1 mk)
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(ii) Definethevector a if aisinthe kernel of T.

(4 mks)
(iti) Determine the vectors which span the range of T. (4 mks)
(iv) Determine the nullity of M+ (2 mks)
(c) LetT: A2 ® A ®bealinear transformation such that
élu é 4
LU0 a1 EOUWO_a_( .. EXUO
Teay= @0 Tee= 0o findT ke oo (3 mks)
Ug &34 Ug E54 eYlg
QUESTION FOUR (20MARKYS)
(@ GivenVi=(1,456),V 2=(1,-1,1) and V3 = (-1, 5, 3) determineif (7, 4, 20) isin
Sp (Vl, Vo, V3). (4 mks)
(b) Assumethat P isaparticular solution to the matrix equation A x = b and
let N bethe nulls pace of A. Show that the entire solution set to this equation is
(p+mnni N) (5 mks)
-1 3 2
(c) Consider thematrixA= |0 1 1
2 -2 0
(i) Find the nulls pace of A. (4 mks)

é 20
(if) Write the general solution to the equation A x = go 3 in the form of a particular

g44
solution plus an arbitrary member of the nulls pace of A. (5 mks)

(d) Distinguish between awhole subspace and a proper subspace. (2 mks)
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QUESTION FIVE (20 MK S)

(@) Theplanesx + 2y + 3z=2 and 2x + 3y + 2z = 4 intersect along line L. Find the parametric
equation of L and state its direction vector (4 mks)

(c) Three consecutive vertices of a parallelogram are A (2, -1, 1), B (3, 2, -1) and
C (-1, 3, 2). Determine the equation of the plane in which this parallelogram lies.

(6 mks)

(c) State and prove the Schwarz inequality. (6 mks)
(d) Determine the angle between the vectors

a=2i-j +6kandb=3i +2j+k (4 mks)
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